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  Wildfires are a common phenomenon worldwide. As a consequence of fire effects on vegetation and soil properties, a 
substantially increase in runoff and associated sediment transport has been reported in burnt slopes. Commercial 
turbidity sensors can be used to estimate sediment concentration in runoff samples. However, despite their existence 
for over two decades, the use of these sensors has been limited to specific situations. Plastic optic fiber (POF) turbidity 
sensors, due to their low-costs and suitability for multiplexing, have a high potential for monitoring turbidity in field 
conditions, either at plot, slope or catchment scale. In the present work, the performance of a newly developed POF 
sensor was compared with that of a OBS-3+ sensor, using artificial samples of sediments collected at the channel 
network of a recently burnt catchment in north-central Portugal. For all the three sediment fractions analysed in the 
present study, there was a positive correlation between the estimated suspended sediment concentrations of the POF 
and OBS-3+ sensors. Nevertheless, a consistently better relationship (higher R2 values) was found for POF than for 
OBS-3+ sensor. 
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1 INTRODUCTION 
Wildfires, through their direct effects on vegetation cover 
and  soil  properties,  can  provoke  marked  changes  in 
geomorphologic  and  hydrological  processes  (Shakesby, 
2011).  Throughout  the  world,  strong  and  sometimes 
extreme  responses  in  runoff  generation  and  soil  losses 
have  been  observed  in  recently  burnt  areas  (Cerdà  & 
Doerr, 2005; Robichaud et al,, 2007; Sheridan et al., 2007). 
Nonetheless,  post-fire  erosion  rates  are  much  better 
known  at  the  scale  of  plots  than  of  hill  slopes  and 
catchments  (Shakesby,  2011).  Turbidity  sensors  can  play 
an important role in overcoming these knowledge gaps but 
the  costs  of  commercially-available  sensors  such  as  the 
“OBS-3+  Suspended  Solids  and  Turbidity  Monitor” 
continue  to  be  a  constraining  factor.  Low-cost  turbidity 
sensors would allow employing multiple sensors providing, 
for example, simultaneous readings at different depths of 
the water column.  
Fibre-optics-based sensors have an elevated potential for 
field turbidity measurements, combining a sound working 
principle  with  low  costs,  high  robustness  and  elevated 
potential for sensor-integration (Bilro et al., 2010; Omar & 
Matjafri, 2009; Postolache et al., 2007; Ruhl et al., 2001). 
Bilro  et  al.  (2010;  2011)  designed  a  POF  (Plastic  Fibre 
Optics)  sensor  that  gave  promising  results,  including  in 
comparison  with  the  above-mentioned  OBS-3+  sensors 
and for runoff samples from a recently burnt area in north-
central  Portugal.  A  proto-type  sensor  was  therefore 
developed  for  more  exhaustive  testing,  in  a  first  phase 
especially under laboratory conditions.  FLAMMA | Vol. 4 | 3 | 139-141 
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Table 1. Goodness-of-fit (R2) of the exponential and logarithmic equations relating the output of the OBS-3+ (in NTU) and POF (in TPD) 
sensor, respectively, to the known suspended sediment concentrations. 
Sediment fractions  1mm-200 µm    200um-50 µm    < 50 µm   
Sensor  OBS  POF  OBS  POF  OBS  POF 
R2  0.62  0.92  0.75  0.98  0.86  0.98 
 
   
2 OBJECTIVES 
In  the  present  study,  the  performan ce  of  the  newly -
developed  POF  sensor  by  Bilro  et  al.  (2010;  2011)  is 
compared  with  that  of  the OBS -3+  sensor, using  artificial 
samples from sediments deposited in the channel network 
of  a  recently  burnt  catchment  in  north -central  Portugal. 
The present  tests specifically addressed the POF sensor’s 
possible sensitivity to particle size. 
3 METHODOLOGY 
3.1 MATERIALS 
Within the Ermida experimental catchment in the Sever de 
Vouga  municipality  (Aveiro  District,  Portugal)  which  is 
being  monitored  by  the  FIRECNUTS  project   (PTDC/AGR-
CFL/104559/2008) since the occurrence of a wildfire in July 
2010, samples were taken from sediments that deposited 
after  the  wildfire.  This  was  done  at  two  locations  at  less 
than 25 m distance along the channel network, i.e. an H -
flume at the catchment’s outlet and an abandoned water 
retention  pond.  The  flume  sample  corresponded  to  bed 
load (which was removed from the flume at 1-/2-weekly 
intervals), whereas the pond sample corresponded to the 
upper 5 cm of the sediments that had accumulated over 
the first year after the fire. Overall, the pond sample was 
finer than the flume sample, especially containing much 
less stones. 
3.2 METHODS 
The sediment samples were dried and sieved in three size 
classes, i.e. 1 mm – 200 µm, 200 -50 µm and < 50 µm. For 
each of these three fractions separately, the concentration 
of suspended sediments in a large bucket was gradually 
increased by adding known quantities of sediments to 3 l 
of  de-mineralized  water,  whilst  the  OBS-3+  and  POF 
sensors performed continuous recordings. 
The  sensors’  performance  was  assessed  by  least-square 
 
Figure  1.  Relationships  between  suspended  sediment 
concentrations and the readings of the OBS-3+ (in NTU) and 
POF  (in  TDP)  sensors  for  the  three  separate  sediment 
fractions. 
 
fitting of an exponential equation through the suspended 
sediment concentrations and the NTU readings of the OBS-
3+  sensor,  and  of  a  logarithmic  equation  through  the 
suspended  sediment  concentrations  and  normalized 
transmitted light readings (TDP) of the POF sensor. FLAMMA | Vol. 4 | 3 | 139-141 
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4 RESULTS AND CONCLUSIONS 
The  readings  of  both  the  OBS -3+  and  the  POF  sensor 
revealed a good agreement with the suspended sediment 
concentrations  (Table  1).  This  was  true  for  all  three 
sediment  fractions.  Nonetheless,  the  agreement  was 
consistently better for the POF than OBS-3+ output, i.e. for 
all  three  sediment  fractions  the  R2  was  markedly  higher 
for the POF than OBS-3+ sensor.  
The performance of especially the OBS-3+ sensor seemed 
to  increase  with  decreasing  particle  size  fraction.  This 
could  at  least  in  part  be  an  experimenta l  artefact, 
reflecting fewer measurements at concentrations above 6 
g  l-1  for  the  <50  µm  fraction  than  for  the  other  two 
fractions (Figure 1).  
Visual inspection of Figure 1 clearly suggested a less robust 
performance  of  the  OBS -3+  than  POF  sensor.  First, the 
measurement  series  of  the  flume  and  pond  samples 
revealed  greater  discrepancies  for  the  OBS -3+  sensor, 
especially  at  higher  suspended  sediment  concentrations. 
Second, the OBS-3+ readings approach a threshold value at 
markedly lower suspended sediment concentrations.  
The principal conclusion of this study was that the newly -
developed  POF  sensor  did  not  perform  markedly  worse 
than a well-known commercial turbidity sensor, confirming 
its  elevated  potential  for  automated  sediment  yields 
assessment at the catchment scale. 
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